(7) Japanese Patent Application Laid-Open No. 2002-026149: 

"Non- Volatile Semiconductor Memory Device and Operating Method Thereof 

A sixth preferred embodiment relates to a non-volatile memory of isolation source line 
NOR type which facilitates two bit / cell writing. Fig. 22 is a circuit diagram of four cells of a 
memory cell array. Fig. 23 is a sectional view showing a structure of a memory cell transistor 
according to the sixth preferred embodiment. In the memory cell transistor shown in Fig. 23, 
both of gate insulating films 10a and 10b are spatially separated with an insulating film 14 which 
is a single layer on a channel central portion therebetween. 

The gate insulating film 10a is composed of, upwardly from a lower layer, a bottom 
insulating film 11a (FN tunnel nitride film), a nitride film 12a, and a top insulating film 13a. 
Likewise, the insulating film 10b is composed of, upwardly from a lower layer, a bottom 
insulating film lib (FN tunnel nitride film), a nitride film 12b, and a top insulating film 13b. 

In the present preferred embodiment, a main distribution region (a first region Rl and a 
second region R2) of charge accumulating means (carrier trap) is spatially separated, and a 
region (a third region R3) therebetween is made of an insulating film of a single material. 

As a method of forming this gate insulating film structure, firstly, a stacked layer film 
including a bottom insulating film (FN tunnel nitride film), a nitride film and a top insulating 
film is entirely formed, followed by removing the stacked layer film partially by etching on the 
channel central portion. Then, a thick oxide silicon film is entirely deposited and the oxide 
silicon film is etched back from its surface. Next, etching back is stopped at a step where an 
insulating film on the gate insulating films 10a and 10b is removed and the insulating film 14 
fills between the gate insulating films 10a and 10b, whereby the gate insulating film structure is 
completed. 
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(57) [gfcjj 

[fui] £U&v>m*TMB«>-rift*fc»s&*a«t*, * 

-DX^r- 'J >^{4C®nfeMON 0 SI^^E 'J ^HSr 

■M£l$fc V * fctt 1* W > ft S SB 1 * J: V* 2 * 
NMWSBLi, SBLi + K f-+*Mm,W*± 
<DV-\-SmmiOa, 10 b, 14*J:V4r-h«a 

tWMbsftTy- tuenix i o a, i o bpuzmmz 

W*MWW*S BLi * J; SBLi+1* 
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( 2 ) 

1 

a k*«c » it & ft* 1 mnm*m»ft e> & s ^ * ;v 
2 m*M#m»i» wmmz v-t, * tz& 

* 9 h #-^#±13* 1 Ttt*D*«43«fctf/* fett* 2 
ftte*zSf£i31fSS. 

[»5Ril2] ±13* f b*-;u±, ;^KBh>*;H 
%{C)&H bfc* * h *-;UT tb 5 »«9S 1 i3&©^i? ft 

CW*« 3 ] ±337- MbtUKttx ±33* 1 7M4to«4l 

*» e> * >y h *-;i/* s &A $ n « as 1 t , 

±13* 2 TO&ttflufifr s. * h *-;^aA$ ft ?> * 2 20 

±13*1, *2«*£f!B&c&*ft, b*-n>#i£A£ 

[f«|4] ±13mS?rg«#K* s ±i3* 1 , * 2 
JfcfiK^ft* 

m^S«*IS©^^A s ±!3Sl 3 mMZft u-csihw 
Cfl-H^ftTO* M$9! 3 1 3«©^i? ft+£*sg&f3f«S 

So 

5 ] ±13* 1 , * 2 ig^#?g»©l!JI£fcJg bfc 30 

±13* 3 mmvm-ttmommmfr e * * m aa* 4 see* 
©^»fttt*«fti3m^M= 
[»*a6] ±E»i*sJ:trj|S2*«±t»aaFnfcy 
-him*:, 

Mt! tiX v ^ 5 M$g 4 f3«©*fl£ *B<£*#tt£tt£a.. 

v>^;**©5^*;i/ffM«Iii£^ ^®Pl©io©i}R 
h7>^^^©^ j f^;^fig«^i:* s JSigbT'oi^lf5R 40 

JS 6 13*©* ffftt4*#f*l3«^go 
[»**8] ±13*1, »2*sJ:V«31fiJ«±oy-h 

«a fc » u * n ^nsimw tc b t , ±13* 1 w 
«!icD* 1 $«7- h v±§3* 2 mmw-mvm 2 

7- h 5$ & tc*-f S!**!! 3 i3«©^ffftt£¥»f*§3 

9 ] ±13^ + Ztofemmt* ±f3* 1 is «t i>-* 
2 7Httfiu*> ±137- na»«4s j: v±ey- h mm 
b?>s;^^©y-hfi^ ±§3*1, 

*2^^*£35WrA»e>*s' b*-;i/££Ab&i:S, 50 
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±13* 1 ^tt«JfW**6aA*ixfc*y h 
*ttfc±B»2TOHIto**6aAarftfejfsv h*-;i/ 
< fc*i-SW±IB7- b«e*#M(*IX- 

^#i-*7- mtTF-c-feasiifcJS 1 I3«©^?f#gt£* 

*^i3m«go 

0] ±§35^*M2f£«Wt ±83*l*<tV 

* 2 TOOttflMU ±137- h ««At« ± tf±837- h * 

±137- h K*rac««i-r«a»<z>7- Kit 

^^jPftaSftftSfty-KIRfcilgffifcffinU 
■frfttftft© h7>^ $ ft t v ^ v 

5. *st*jaa« i 83«©^Jf sstt*3H*83ti£&s. 

[»#JH1 l] ±l3ffl»fflp( ; e , ; 
» £&<£»#<!© b t V >fI«E b £ t ^*£E 

.fc &«i^8ll#« 1 0 l3«©^J?fttt*j£f*§3tt£IM„ 

[»«fll2] ±g3*l^mSA s pST^»)s ±13*2 
l^mM^nMT-feSIS^iI 1 !3«©^ffft(4#a!g{*i3fS 

C»««l 3] ±R*+*Mm,W*s ±f3*li;J;^ 

* 2 7W«1H^ ±137- hlfifi0U3 «ttF±l37- h « 

g^fts^t'; h7>->-^^*s, y-K^rrsjiiif-y h 
^rRli:(caScEg^ft, 

S»WS©7- KIRtaiRWtlftllgrftfcttJB-ff^ft* 

ftiEii-rsaft©«aittksjEK:# 
±E«*o7-m*wht, ±i37-i-mM* s ?g^ 

±l3*«CDftil«l*ft*ftt, ±§3* 1 *5<tlF/^fc(± 

* 2^tt»«**s«»|g^$ftT^ Sit 2&B 1 f3«©^ 
»fttt*«f*I3tl^Bo 

^S^-Ki^i:, 

±13* 1 TOMMMfeev h^TfttafcSJtt-r** 1 

±iB»2Ttt«i««ftttat«i*-r4*2i«iaitft* 

-Ti-WsKiIl 3l3«©^fffttt#2»f*l3tt^M 0 

Ht«a 1 5 ] ±13* i ^a^d 5 , ±§3* i ^wmwR 
h*iRi"e«afc«tt-rs!8 1 sk* i I'J 

ft^ 

±§3* 2 fta«4«, ±i3* 2 TOtttfnreftaciftjft-r 
s*2§ijiSi:, ais*2si«i&ttatcssi-r5*2iia 

±13* 1 9J4t k ±13* 2 illte <z>M ^ , ±!3«S© ^ * 
U h5>^^#M?iJgE^$ftt^aif**l 4I3«© 
^fffttt*S¥ftf3tl^Bc 
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[if** 1 6 ] ±Em*ssfc^©tt, -r< & < 

£©f§T-B^©l£i&;& s &v^£-£> ±E*- + *;Wfc»8« 
[If** 1 7 ] ±E7- b immi±, ±13^ -v 

Btt±CD*bAlMM*i:, 

If** 1 6 K1R0T&^^W*KWBB. 
[|f*ifl 8] ±tW-MMMWU ±H3^^*;i/JBfig 
1H*±CD3tf bi»jft«ati:, 10 
±Em<SrSSt#g± bT* b AiSS&ffiLttJ&jjjcSftS^ 
c«« * ft fc/jv&e*«#fc l 6E«©^ 

J«Stt*#f*B1t*B. 

[if**i 9] ±E'hfiS#«flaDttS* s l otyy- 
Bo 

[If** 2 O] 

^ m&m. c sit & ft* i asms & a * * 

M§K^ + **^«**tt^±K^fc»#Sft&J8 20 

Bwia&rtffljcstr*'- tmmm.t., 

m &&&miz^ * v b *-»%±&% 1 7WMM«J: 

&\+z^nm&*mmmmm<?>®<tt&. 30 

[lf*I12 13 »*a*KFC, /<>KMbl'**««tfc 
g|bfe*9 b*-;ufc±Bm «fcV/* 
fctt±E* 2 TJWf(**6±£**mt¥JSK:&A-r 
3 If** 2 OEtt0^ff#8tt^»tt£1ft£B®lbft2r 

[If** 2 2 3 ±E* 1 5F«»««*e> 

±E^- b$S«JSI©* 1 ffi«Uc±I3* b*-;i<&i£A 
U 

^IS* 1 mcsv®* * b ±E* 2 

=PIMWIW*6±ia<y- Hft»Krt-C±ia3B 1 flltfi:* 40 
nfc^2^{C±S3^f b*-;t-£i£A1-31f**2 0 
K*©^ff*tt*i*#E1*S»©«rfWa5. 
[If 2 3 3 ±§3-y- bttlfKf^ ±E* 1 , * 2« 
ttM K * y b t>-;^iiA * *l«t l 3 ««* W U 
±K«iiff*»¥»#±E* 1 , »2««Cfl5*$ft, 
«ffi»*#S©«4Jfffl«#±§3» 3 ««*^ LTffiHW 
fc^-gl;* nT v> 3lf *S 2 2 E«©^3f f5tt*MMMB« 

[If *ij? 2 4 3 ±E* 1 , * 2 SMa* s «l!£©JBI£«B b 

u 50 
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±B» 3 fR4l 4* «*Bt*' 6 «u 5 IS** 2 3 13 

[If**2 53 ±EAl7*UMW^6SX»tife«!y 

ft&tfy b#-;ueD«&*«k©'j>fc ± 
B««»«t*SrtT-&fM- 5 If #* 2 0 E«©^ » 

[IS**2 6 3 ±E?-**;H&Jffi«i& ±E*l*5«fctf 

* ±13^- bttBffltfc Jitf±K$*- b« 
fimi^t'J h7>^*oy-m#, ±13 2-3 

5 b ftttrc & * is** 2 o Etta^ajH&Mtf* 

[IS** 2 7 3 ±B*lr*A'faaMML ±E*l*S«fcrJ t 

is 2 ^wmm$., ±xut— b aiuK£ «t tF±E**- b * 
fatizmmmmzti, 7-b^ini©am©^^ h^> 
^ $ nx n s ^ -t u -t ;u r u -f ic *f-r s s s ii» 43 v > 

[§]- '7— h'igtSiUMtC/t'J h^>^^^(C*f 
Us b^-;i/^ffiA-TS±E^l , S52««'tjt**6 
bfc^T©^l, *2^tt%«tffcBf3£©«ESSMlO 

bfcSRl, »2^tt«)fW«fe«Sl897*D-y--f >4T« 

^fcb, 

±KIpI-7-K«C, ±ES51, »2 3Ftt»««K:Bi*0 
-T 5 «EE k ©M* s m«©S § ii^mJE i: * 2. SE * EPSD 
b, 

^KIH— ^-K^iCgElrcUfc^T©^ 1 ; 

^ 1 0©ft^T-M?tJt$§atrSI*S2 2ffi«®?»^ 

[ifsRii2 83 t*a*ec, ±Ejei*j«tv/*fctt 
m 2 ^i®mw$> t ±m?- b ^1 i: © p^cpff £©* 

*«ffifcEPlWi-*BI*JH 2 0 fcK«©^fW61£**{tt3 
tS^B©t&#^ffi. 
[IS** 2 9 3 ±m^**)lBl&WM, ±83* 1**0* 

* 2^*M»««, ±13^- b««R* *V±Ef - b« 
a&*Ufcy*'J b^Vi^^^tf^-b'^lRlkKf b^ 

^ x ^ r fc ±e^ - b mm # v - b* «t 5 «a t« 

Ts ■M^»BO/*U b7>S?^^4?««StLTC>*a 
tR9-b'«atftBE^EPiDU l&ffWftoy^U b5> 

JDD1-SIS** 2 8 lcf3«©^»^+4*a£f*EiSii!B©i& 

[»*IB3 0 3 *^ii*B#^, ±E*l-*J:V*2^tt 

<®mmzm-m&zmnt sis ** 2 9 hk*®^*** 
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SB 2 ±13^- h ttfMUs J: V±Mf- V * 

iRlkKlIftEltSh, K» h^lRlOSSO^^U 

rttc±BB^ 1 TOMMHWg 1 ft«$&fc«fc 98 

tit V> 5 * t 'J ±)VT V -ftMt 5# £ii»£*5l^ 

*lFJB2ttailK:iE«E*«J4DU fMtC^tn 10 

[» *a 3 2 ] rs*n#t, ±ro*i*s 2 
ji/S&s ^ ffi v> t * <t •? a? £ a x-f a it #js 

2 0tc§3«©^ff#g£##ttf3«£B©SM^;fra;. 
*SS* 5 nST*fci.if^iI2 0 {Cgg«©^»«14^*f* 20 
3 4 ] ±i3S^S«#Sttv T < < i: 

[WmiS3 5] ±f3^-higgfiBSli, ±t&-+*nte& 
»*±©tfh.Me*|||ti:, 

If sfcJg 3 4 C§3«©^3¥SS«^{*S3«a£B©lMe;& 
8s. 30 
3 6 ] ±13^- MMURtt^ ±B*-**^Bja 

K««Sixfc'httg*«*i: S**r» *5i 3 4 fcl3tt© 

^*^^(M3«se«©imis#8s. 

3 7 ] ±ffi/Jvftg*«t*K0ttg# 1 0 / - 

[$Bra©PMfflfciJW§] 

[0 0 0 1] 40 

<£ % m o n o s m^>M n o s miz a it z mitm^ ©«# 

fac»i/«S (a^*fctt*-;u) *«SiwcaAiy 
tit LXtt5l < C i: 4»*IWtt5^W8tt* 
^f*l3tt^Mfc, *©»«*#» (St =fc<J?« 
*#80 fcCMtS. 50 
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[0 0 0 2] 

h? — £tt£rC*S^T, ^KZ)??^^^^ AV 
ffl$fc^*yc#1-*=--X«:*&^. SWE, 1 ^tfn-f 

h (gb) w±©^-* siairr •;•>;* 5 1 

nrv^s. c©*s*r&»s % TiwsttiHKM* y-r- 
icmmmna^fu ^mm&m^&^xit. ^mxmm 

[0 0 0 3] fcCSff* ^FiWSlSiMWM * y HU 

^T-tt*£§3til^fi* s ^SU l=¥=5tftr«vh 
(Gb) W±©^S^W1-i.-Sf«*M©*^*^ ; e 
•J (.y^vi/jL***)) SH^rstcSo-CV"5:v>. 13 

VOKf hfi*#T+#Tf* 5, eft 

[0 0 0 4] ifc, t»«*«y h"7-^CDi£»«fbi:k4» 
0 0 MHz) fcH*©«ga*att#^aWM£.*;eyfc: 

> o - k ftsis-r s t =FiWBtt*aw»^ y {c*'v > 

ji^S2 OO^secit) 1 *fr* fctt-€ixW±©»* 
a*iS«©lSj±i s 5* * tit 3 . 

[0005] t y at, 

loating Gate) M©«A»tCx S^fS^S^IS^SflgtClSi 
WHtZtltz, 0»Jx.(iMONO S(Metal-Oxide-Nitride-0 
xide Semiconductor) t:A s $)So 
[0 0 0 6] MONOSM^»^tt*ag(*:^^y-f{i, 
«««»S3EfltWCa-oTi^SSIMbK CS ix Ny (0 

<x<i, o<y< i ) ) ss4>st(i h v7mfcmtm 

{bJBti:©^®©** "J7 h5y7*tf2SM«jC (IP*,, B 

h>*;nfiji« (*hi±mmm) 

[0007] ^© b >.*;H6«Btt«ma?jt: y -tmffi. 
^fcao-c;-* bTS#««f^'(4#igTu^-r^©{c 
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; f*»CD«W«l*«rtt4 J fiTUC<^. C©fc», MO 
N O S IC*v >T tt, r > *^/*ft«KO«IBMb t <fc 

[0 0 0 8] *fc, =R«6l£*i*fM * 'J (D^mib, 

T-&2>#. K>*;i46fiRJ¥©;*'5r— 'J > 

^#<&R£«e*. FGlftt, ±E«?ff«J*»ttOflST 

CDtbTl^, ZillCfcfU MONOSST-fcfc, 
MONOSSC^tfFGIJ; 9 &HftTV>£>„ 

[0009] mono ssi^if ^tt^ * y « u 
* ;u * saw- « t * * - ©afc##sgT- 
5. <<ofc»ttth>*;H8««fta»©IWP (1.6 
nm~2. Onm) «fc *)W-< «£f 1>TV> 20 

AKttO. 1~1 Oms e cigT*g+^&K. o 

»t ji«W&gttl 0 0/is e c#fK#T-&S. 
[0 0 10] i^aS£W-S%;t«i:*3Sfls**rcg 

tzhL%.t£. f**;i/*vhxl/^hD> (CHE) 
£V-*ffi)A»e>t£A-rsV-*-tM fSAIMONOS 30 
r--7>5?;***s«^$iT.fc* J (IEEE Electron Device L 
etter 19, 1998, ppl53 ) , K&ASM 
ONOSh7>^^tit l&#»E*H&tii#ll#l 2 

[0 0 11] «3£C&-a-C, f^CHEji 

A(£ "Extended Abstract of the 1999 International 
Conference on Solid State Devices and Materials, T 
okyo, 1999, pp. 522-523" T-«u t r* U"f >?$<D 

J: ^Ul^C^ *S&*B#fcie#jafc 

Bf^maSV-^i: KW >BCEpirar^ ^fe<9>£ 

" 'j y - k" Affile «toT«t &<h-m®&®. < * 
;i/SSK4fu^ufe5n-;i'aAK:<fc-3-cff -3Tv>-5. c© 50 
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Wt 1 1 & o fc 0 

[0 0 12] 

[^B^*s|?^uj;di:-rsMS] £©*£*© 
C H E?£A£ -f 7"©M O N O SM©^ Jf$Sf£y ^ «; T- 
lis ^-v*;vf*i^m?S:Jo^UTi§5^^;v^-m? (* 
.^xi/^hD» SM^tSCi:*?,, V-7.i: K 
W>IH£IMbBlfiD;t'J7»3. 2 eVi^S^IE, 
£|§Ctt4. 5 V|IS©«EBMraa s t&5"C*!>, £©V 

[0 0 13] *fcs CHEi£X*^T-(i, m**^** 
[0 0 1 4] CHEaA^T-li, «Uh7 

[0015] *^B^oge^{i, MONOss&^spSffj 
«*»***r»*iM^-r s / * y k 5 > $ ic*5^ 

[0 0 16] 

mn>* KBi&m)$ zmAsZ- ±§3*« tc^gg ^ ntz m 2 

Mm LtzMfiii5£Zfl&mi:ftlzmWL<t$1XX±fty- h 
H:n> KH r->*;i/SS££jgBU&*s> 

So 

[0017] *^B^T*tt 1 * =E 'J -fe^Sfc 0 OfBIt K w 



( 

9 

&2 4Rtt£. ±13*1, »2«*IHHC«*ix, 

n> mMW*#©©^^* s ±ffi*3^s^bT^ 

aswu ±i3*3^* s #-«*4©iie^)RA i e>'Ee?.c 
se>tc> (fie, ±83*i*i«tv*2««±t^$n 

fc^-hflt ±ffi»3««±K»a*ixfcy-h« 
Sfc^SraWC^ffllSflT^S. *5Ktt, ±13*1, 

* 2 33±tf * 3 flWLboy- h «f K# U**i-*ft«SM 

U±§3* 2 2 h ft * 6 1* t- * • 

* 1 i5J:tfJS2«*±©y- h«at* 3««±CD^- 

[0 0 18] IK* h/*;HB«©«^ ±13 

ffiy-hje&K33.£aa:83y— baa**-*-*.**'; h 

7>^^^©^-hSA 5 > ±13*1, £2TM4Mra3X 
^i>e*'yh*-MaXL/fei?, ±13* 1 =F Mttrti 
«A'^aA$tife*>y h*— ;KOfili*««i:±83*2^ : 

ft < i: £>-gB#±§37- HMMtrt-CAtt-T a h ft 

[0 0 19] *fc, *^B^T"i±. ±I3^*;U 
WtimM. ±l3JBl*«tVJB2=ftt«1!R«, ±§3y-h 
!61tBU3.fcV±!W- h U b 5 
*#7-F2MSfcey h#ffifcfc1MSE«£ft, ±137 

Mtfc««s*u WW*©**'; 
f^MSt©^ tUh7>^^ A 5 ^^ ftr ^ft i ^eshr 

"7- miciESE£9>torr-5 7- N'i^lElJllS&tft^ ?> 

tt!B© L * VMimEE #}S3itt?i© L § v Menu «fc & fi 
±l3*l*S^* s pST-fe»5x ±13* 2 asm 

[0 0 2 0] c©*»«tt**f«B««B-ett» V 
«, h w ttttt$iittta«4:s *2 

#»i:fclH»qrf&fcN ORf^ u -kfrtt 
»«3ixfci«Hi*» i &imu * 2 ?MMW«AHftR 

?3ifc#»«*jfc2#»fli:v^. *«D»^ *133«fc 
tf*2&Mi&#^ft^ftl^Jf{b£3xT^T&,fc^o vifc 

T©* 1 33 J;tF3R28HSlC*f U^^B 'J b^>^^^A s 36 
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[0 0 2 1] 4ft«®M20|bftCffSTO*M&MI(* 

*;u»j««i«ft^-e±ia*«cj&isK$nfc!iS2ii»«a 
* 1 33 ztm 2 ^Mttttti i: s ±§3^ + * ;mmmm± 

Cttl? 6 *V ±!3f - + * ; WfcdMR WC «|6i U & ® 33 J: 
10 -MftHfltt, S»y-htt*K±tlS!Jt6nfcy-h 

«a t s * r s ^»»tt*»*iBit»«oiw»s-c » 

«33 J: W/* fctt±K* 2 e>±8B«$FSflt 

[0 0 2 2] £©iM1s;£&{c33V>T*», 2t*b/-b;i/ 
t3tS©i§£-h, 1 h/-fe*HB1*©»fra*»4. «r# 
©i§£\ »#a*^t» ±Eflfl?M4MWA> 

e»±I3y- MMHCDSI 1 ««C±E*y 
20 AU ^R*l*«^©*y b*— ^aAfcttit, ± 
B3* 2 6 ±13^- h*ftStlK?3T-±g3* 1 « 

ttfc«ftfc*21W«C±IB*y h*-;iftaAt*. « 
#©i&£\ JflC, ±>3JI51^tt»«**»6aASnfc 
*yh*-Wfii(iak, ±E*2^*8!»««0>6J£ 

a, ±e^+^;w^«««» ±ta*i33«fcv*2^*e^ 

'J hfi*^ ±i32r3CD*'>b* 

30 -;nsy«fB«©'>ft < k*-»-c*»«BC5ir- 
[0023] M«Ttt *i, mz^mmfom&v- 

RS) x feSCMi, *1, »2^tt«|«l«A«r 7 -K^riqI 
©-fe;i/P^Ttt3l©«^ (VGI) T*fe*ifS^±©y- 
h«ffifc»2fl(«±©y-b«ai«^«LTv^S»d 
ic, pi— 7— i««(it:«ia?n&^* , J-b;i'* i@©»ff 

&im, ±§3*i33«tv*2^M^««(> ±§3y-h«e 

40 *JI!t33J:U t ±IB'y-b*ffi**bfc^^'; h7>^^ 

[rj©^©^^ 1 ; b7>^^^crfc(c±i3'y-hs@A s 
cj»*-r«#*a*k:33^^T» ra— 7- 

5±I3*1, *2^t^L7fe±T©*l, *2^FM 
^^^©SEEftEPilOL, bJft— Jl/itA£frfr 

ftv^tn©*i, *2««fc»i&ufc»i, m2^®i®m 

50 ±13*1, *2^$etJ«^EPS0-r?)SEi:©^3!) s 
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ms©«ft&#WEfc«ts«Efts«iau mmm-o- 

[0 0 2 4] St. *fMBT ±I3Mll 
**V/*fctt*2*ttto«U*i:±IB$'- hBUfcOP^ 
Cffi^©#£&frmEEftEP;!jDl-£. ±13^+- 
*;WKrt««, ±e»l**iJ*2^*MWWU ±137 
- b mmm& i. tf±837- h««f bfe^^'J h7> 

7 > ^ * #gE«g $ nr t ^ jur? — ywz nrnz ft ep 
v>#bwk«7— K*fcjE«EftiWio-ra. 

»B#«c , ±13* 1 * «t trtd 2 RI— SEE £ 93 

*Q-f-5= c'o«E8«ID*a5tt, 2 \£9 b/-te;i/«#&<57- 

±137— blftll*liiJ:tf±ffi7— b«ffift#bfc 

c±rem^tt»iR*#*i#^£J:!>*i*sft. ± 
§3jg 2 ^mmw»tn 2 ^s^c «t *> mma nx i * s ^ 

p<^e <; b7>^x^^^^nTv^^i*5J;^2# 

&mm$tiT^tti^mi}siiV : m2 nm&iz 0 v & ma 

[0025] «*B*t, »ac, ±mm 1 *«tv/*& 
i±SS2^tt»fii*4»e.^s' b*-;i';& J &A;*ftTv>s± 

RWSWK^aCttbT, itifi h fctt FN 

b >*^a&*ftffl^Tf t + */t/±ffi.fc t>g^ftr£A-T 
5. 

[0026] c©^»«(s^»(«3«as«*s iv-e©* 

[0 0 2 7] *ftlg£ffi«?S^^a{*iatt9EB<Z)lb 

ffi©*&, iM^Wft© /tyh7>j;x*#»«s ftM 

BrS©IE«EE* fci:;Ui5. 0V~6. 0Vft8Hin-j- 
2»o £fcx IMSffl^tUb^V^x^tfM^hl 
SlSftfc^-m (7-bSffi) {c3r^©ASEs fcfc 
Z.&-6. 5V 5. Z<Dt%, ffe 
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©#«1R7- KMC, fet^.«0 V*V>U5 V^S<5DIE 

[0 0 2 8] % 1 , Sg 2 7M#M1*0*ft&S9ft;-*-« 
^©SffiffiiOlfeffTT?, II, 1 2?M« 
li!^©il®A s ?^£;£tt!lfc73:!K x*;MF— /t> K© 

10 ci©*— ;u©— gfs^si^io^n-r^y h*— ;vfc>s: 
5. *i, jB2^ttwJWMi-e»4Ufe?a^*;i/*-m 

«f#b&#^£&i!j:r.*;i^-ft£? £ k& <£W£ 

«±^n^ti^R)TWt-$>S* s v 7- 1 0 0 

ameiTtll^v ®^g*#J£©7>*P®l*lT% Sg 1 
^tt««l«fl!l*>6»©«fifaEAfW!*4:, 8 2 7ttfeflHfiffi 
*» ©ItaAS^A 1 **!- <J>& < i: & -SB tf^ft b, 
20 (5ff^S^^bSMi£A* 5 tft)tx^. Z<Dtz£>, 

«y b5>5>**©bSvM»«E#**<<£T-r«, * 
d © «t 5 tiSii«fs^ft ® © (s(s±«t \z mm ^ 

[0 0 2 9] 2Kv h/-fe < n/»*a*t:»it&y 

xfaimtzmi, JB2««t«-*LT» ^e©p^©«3« 

5. C©*^ tf*©m3»^g|57>A s MOS h7>^ 
^tbTSItl-rs. Cl©fif3iT-{±, MOSb7>^ 
© U#^^famJE^&^•^^)-^©^la{c$|J®lbT^5 < z i: 
T\ — ^©m^tT-^ajb* s fT^.?.. -T^tot.. Z(DM 
OSh^^^^^U*^ h*-;u>±A#31PJ 
tdfffcn^^EU h7>^*©b£0«mEA s A£ <<g 
Tt"Sk> K^tBbB#©S^S* s a?>o<±, SiSEriS 
40 &a&©;##Oo *ftWT?ttMOSh 7 >^ 
■y--t3 s &&t2>fzSb. ^t'J b7>^^©b#V>fflSBE 
* s 7^#<<£TL8g^ttibfl;^*sJfAbJ:^i:-r5i:. M 
OSb7>^W7ht7U 'J 5 >^^i:bT^tg 
f«o zcotzsb, c©^t'Jt;i/fliMOSh7>^ 
*© bg^«mjE* s Sc^tB bS«©±PSA I $)JPT-t. Mt 

[0030] vi*B#tc(i, fefc^at isfe(i^ 

2 ft 0 Vi: 7- KM 

KrmmJiftEnSnb, 5=-^^;i/^®cfct)m?ftiSg!b>^ 
50 ;i/as*fettFN b>*/i4Mftfflbvr*tt**4MRfc: 
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[0 0 3 1] 

[&®<Dmm<DBmi as 1 aaaaB 

0e§#Jj&£^To B2C, NORl^t'JWI/'f© 
03tH2OB-B' Sltf&ofeBffSiW*^ 

[0 0 3 2] Z<D^B&&*^ U*«T?tt, K*M* 
(SB 1 Ai&ff) i» s £ty M£ (« 1 aE») fciJK * hSU 

(*2i») tmv-zm (&s2fjift) izm 

JBfti3*xT^S. hdMBL 1 KMtRhvyiSx 

1 lft^U-CBItfy HSISBL 14H*E«3r*lx itf 
«y h^MBL2CSJRh7>^^.^S 2 l^^bTSiJh: 
y M»SBL2*Hfi«6?nTl>4. iV-^HM 
SL l(C99lb7>^^ S 1 2*4M,TMV— *<*S 
S L 1 tfSNSiSft.. £V-^iM S L 2 h5>y 
**S 2 2 4^l/TlV/-^*S SL 2#mm£tlT^ 

[0 0 3 3] iJfcfy hSSBLl fclly-^tSSL 1 
t©IWtC, y^e 1 ; h7>i/X^Ml 1 ~M 1 n (fcfcx. 
«, n=l 2 8) * s 3£?>J^$n, BJKy h*SBL2 
ilgiJV— X«HSSL2fcCDiaCC, >t*y h>5>S>**M 
2 1~M2 n* s 3£5"J}gi^£ftt:^S. ^©SIMCM^JC 

7>>*** (Slli:S12, Xtt. S 2 1 i:S 2 2) 

[0 0 3 4] "7— K*tfOtlll»f S/* U h7>y7* 
Mil, M2 1, •••©£•>?- h# -7 — K*WL HCjfi 
£ftTV>3o lUflltCs h7>^^Ml 2, M2 

2, KJftWL2C4ftMStu St. 

^t'Jh^^WMln, M2n, ••■©g-^— h 
— KSaWLnKgagSSft-t^S. "7— h'*(5CB|gSt- 5 
i«h7>^^Sl 1, -ttMRMSGl lfci»)#J 
fSh, DRh7>^^S2 1 , •••Ht99UtSG2 1 

h7>^^si2, -ttaK«s g 1 2 1 «t 6 mm z 

*U MiR b 5 >^** S 2 2 , -tt»UIS g 2 2 lc<fc 
[0 0 3 5] lOWORSWU'ftB:, 03t 

[0 0 3 6] *?jMttKfMISOlCJ:!)4Mt3*lfe# 
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CJ:»K Hl£9 hUSBLl, SBL2 (WTs SBL 
t«83) *J J:Vffl V-*ttS S L 1 , S S L 2 (WT, 
SSLtglfB) #jfc(RSrftTH*. Hlf'yhfeSBL£ 
<tVUV-^j|aSSL±{cm^S^UTaSEUT> £• 
7-MIWL1, WL2, WL 3 , WL 4 , - (WT, 
WLi:«l3) #«flai«K:l!«3*iT^S. ^ft^©?- 

p &x.j),vt±t5&vx : F-jmmmm i s o±£&ut^ 

10 5. gjbf-y hftSBLtBV-^WSSLfcOlB^P* 

h7>^7v^oft*MJe£iat*t3, ■£©?=-* 

[0 0 3 7] 9-M*WL«D±lB#JtV«SB:* *7-fc 

*<DJilHHft«JiTJt»qI) C± 9gfcftTV>5. dft£i&e 
^JgCfefc, mJtlHHIlTfMtry MRS BL h 
3>^^hBC^ WV— ^*SSLfc3i1-5 V— 

20 hscttf^fig^ixToa. ctie>©3>^^ h 

BC, SCIt fehxIS. Ky b^(Rl©p<^'J 

1 2 8fflrfcfc»t*&ixT^a. $gj$Jl± 
If y hBC±fc»ttfr*±lis' MRMB 

LI, MB L 2 , - (feTF* MBLtStgB) t> V— * 
3>^^fSC±CgMt5iV-XliMSLl, MS 
L2, - (WT, M S L i;36iB) tfSESt, ¥fT* 

[0 0 3 8] coWfflNORSi-fe^rWO:, * 1 ttil 
* (Ify MM £J:tf£2A9fft (V-**) AspiBfb 
30 S*u ^t'J-bfl/rkfcKf hn>^^ hBC*J:W 

y hn>^^ hBC43.t^V-^3>^^ hSC(±> 

t^si 2 8fi©/^ , ;-fe;ucri:«ciSite>ni.A J , z.<r> 

40 [0 0 3 9] §«J|g MR, BJV-^«) S^tt* 

^T-iSfiK ufc^fei^ > ^ ^ zmmt btittsta 

IBi) s 5B^*:v%ci:4»e>, : &Jl©JKES;S:'73i>'N7 , D-b^R& 
#©«'J^«FT-frofe«^, 8F' (CjEo^tC/Jx^ 

tmm^ixxti^, mtuhvyvxts 1 ix«±s2 

1 ##»R©#tfc7"n » ^ hMfil* h7>i? 

MIMB L 1 *fcttMBL 2j&»e>«J»>* 
■Tfc», it* MI©^S* s ^L<ffi?^^tix iS^fbs 

50 1 2 £fc(£S 2 2©ffl|£T% «V-^«*±V-^»*» 
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[0 0 4 0] 04 fc, h^>^^^(D9-H*[Sl 

[0 0 4 1] ^ + *;WBfi8«*±K:tt* y- httWK 1 
WL) tffcJlSftT^S. 7— H&WLtt, — p 

a * & tt n m<D *m®ifi-&mm. c « a $ n -t j§m<b $ n 

^'J3 >( doped poly-Si) , .Xttdoped poly-Si 
k!M4IJ' , J9'f Kfc 6> ft S. dO»7- 

ctBa-ri^-v*^*!^©** m) tt, o. i 

/im«T, fci:i«8 0nm~9 0nmgSt$5. 
[0 0 4 2] *SaSJB!Bt*Jt4y-M6«ill Ott, 
TJi*»6«C» !tfr-Af6*«l 1, SftK12, r^T" 
4&KK1 3*&««*ixri>*. 4thA«MRl ltt. 

5nmfr£>6. 0nmOtBlrtTft»5Ci:<i !, Ct, C 
Ct!tt2. 7 nm-3 . 5nmt:K^Jlt^5. 
[0 0 4 3]lfbI12lt fcfc*.ti6. Onmfflgft 
•>U3> (Six Ny (0 <x< 1 , 0<y< 1) ) Ml 

CVD (LP-CVD) CJ;»)f|5«*n» M^t^r^'J 
7h7->7^<Mht^5 0 ftfb0tl2tt, :/— ;u 
7l/>Jr;H! (PFS) <0«ae*»ttS*-r. 
[ 0 0 4 4 ] * * rfgjfBI 1 3 tt, MfbM 1 2 i:©#® 

^ns. by rttltm 13SHTO (High Temperatu 
re chemical vapor deposited Oxide)t£lc J; OJfcfiSobfc 
SiO, Itbt^iv^o h v TtfiiUK 1 3#CVDf 

jg^snfc^ttffwaatc j; 5 ^© h 9 * yvm&Lzti 
s. h * 1 3 (Dmmit, y-h«ffi(9-H* 
wl) a»e>©#— ;i/©aA&WJ»cia±U't3 s — 

RltB*Il«©ffiTf»itfeia*&»CN «fitt»3. On 
nu $?£b<tt3. 5nmHh4 ! i«'5*i. 
[0 0 4 5] CCiSfcAMS©** 1 ; h7>^^©« 
SCftV'Ttt* £T> fll*bfciMMMH6SUBfc:**b 

(itmEiiSffl ©-f * >i£ ASP £ &g C JS b X ff -5 . 
[0 0 4 6] -3?C, *»»l«SUB±cy-HMI 
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ffi9& (RTOiS) fcit) 1 0 0 0'C, 10sec©K 

assfTW «bS'';3>i (ftbAiesiu i) &m 
f&tZo -Dgiz, xh&i&mmi i±iclp-cvd& 

tJ:»)«{b^Uri>K (ftfcltl 2) ft«$BIJP#6 
nmi:^2) e t-5lc> Ctvi bfftoiCii^-rSc C©CV 
Dtt, ^DD^7> (DCS) t7>€- 

3»*«M*bfc:tf**fl!V\ mmmi 3 O'CT-fT^o Jfc 
B£ LfcSKbS' U 3 >iiaH4J!MMbac «fc 5 gtfc bt> 
10 fci:3.tt3. 5nmO»bJ'Ua>I(hv7lfiI«l 
3) SJBfig-rs. COjfcSWbtt, feii«H, OfiM 
*T-*pfiJK9 5 O-CT-4 Ofl-gflEfT-5. £ft«CJ:!> s r 
7'y7 , l/'<;i/ (SS-fb^'J ^^©Ie*?!?*^©:^*;^ 
-m #2. OeVWTCMCll^f+^f?'^ 
^I~2xl0"/cm' ©affln?}fcfiK3ftS. * 

ttbK 1 2 # 1 nmtW UKfflMbS" U 3 »R ( h * 
7%ftR13)#l. 5nmM$fl, ^©fy^T-T% 
©gfbM^A s M'J> U ^ftJJI 1 2 ©««&£»# 6 nmt 

20 [0 0 4 7] (7-mWL) fc&£3£Sffil 

^©SfJlJKS:— SbTlpJ-/^— VtCTJDX-ra. 8fcV> 

<5*—)i>®Mm h i: £ g EI^3 > ^ ^ hftJBfiRLx 

<fcl>-I«y-^aS SL±C, try hn>^^ hBC45± 

30 scft t-cfr -5 ^p^*® istz±mwm<Di&f$.& a 

[0 0 4 8] o^tc, C©i^^«fi£©Tfffgt4^*'; 

h7>^^Mi i izr-* %mgjkttm-gi*ffl<z 

-rSBBIs 12 6 tt&^lil LBS©; W jjVt 
UlS&ia, ^7tt?i*B$©;WT^iS^{ i f : S^-r[HlS§l21 

40 H9t±?»*iM^*^-r3)t?Kiiiiatffea. 
[o o 4 9] sg&ai»e, H5t^-r«tafc:, 

-H8WL lH3f^©SSE. ^lx.tf-6. OV^EPin 
fS. MtR£.W hSMBL 1 , SK^V-^^MSL 
1 fc*tF]M?»S Gil, S G 1 2 tBf3£©iE«E, fc 
fc^.tt6. OV + a (a: b7>^Sll, S 1 2 

L 2~WLn{C«ff«©»tj2 i ^«±aff, feiitK5V 
^EPSOb, *lR£Ks»mMBLZ, ^lK±V-7 
^MS L 2&&lFmtK (p-7^;uw) tc 0 VZWMT 
50 2). d©i:g, liRiSG2 1, SG2 2S, ^jSSjE 
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v tc -c-&#-f3o mswv>3> msbl i 

* itfiMUM V-*i&S S L IE 6 V#e»S*u #9 
tRmVv h«SBL 2#£V#»1R»JV-.*<*S SL 2 

eo v*s{s^^n?>. 

[0050] ccD»sa**ftT, asa****©** 

•J h?>WMl 1C*HT, IJR7-K«WL1C 
epiD^fifeftSJIEctt). I'Jtfy hftSBL 1«J:VI 
V-XttS S L 1 £&-TnS^iil4^ia©Sl®* s ?£l^ 

5. ^©i:?^>h*P^h>^^^Ectt)m?* s ffli*^ 

;u) ut, ^©sii&m (#[si £*§*#l&#?,#} 

iSMfcx*;!/*— *9ko^kte UiPtJtt* 

[0 0 5 1] BKy httSBL 1 &«:tnl?«*i« 
A»£©»3fi£A, ffly-^«S S L 1 ftfc-rnSfWfc 

*s 1 0 0 nmlXT tm^tztb, i8{c*tidlc, Sit 
S«*@©7>*Bl*lT-> SBL0Jl*>e>©a<SJ?£A«t£l 
4ai, S S L«# 1 4 b #*ffeT-& 

ttU <SH^ + ^;Ufl5J5K«^®E*ru*— ;u^A*sff 
ttl5. d©fc«K ^IS^^U h7>-^^M 1 1CDL 

^©©■j 4 - * * ;i/ E**|6j L fc^® E«jap8«jE *-;i ASfiX 

[0 0 5 2] -7j, Ht?D»{'rtO#^tiJ h7 

>£©HE 1 V \^frn.E.&tPib>£>&\,^ ffecDT-D 
s^rtCD^jML^'J Yz>y*JX*M2 1, M22, - 
T-fciU y-hi:V-^*fcttKH , >i:OME5Vife 
tt6Vg*U#*EEi«P*»e>a:v>. U;ibt s mMS 
fc^lSE AS *V*\ #aE«tii^* s ^±^ 

t"l€>„ 

[0 0 5 3] C©*S&#36f8c-CBU «fflf©«^ftia# 
fafciiAtfiRltfKff-Bc-fafcK), ttfcCDCHEiSA* 

tr. sfi-JMtaStttt'J^ni 1 * c©«t-5ES?^S»^ 
!$7>^®F*IO(5{S^Em?gf* s liA?n^C iiA^s & 
»fcU&vMi«E*lb&»*fctt©»S&*ifclHlttx & 
tittf 2 Otfse cWTii^J: D l«W±S<ft*. 
[0 0 5 4] 121 0E, tf-h«EVg = -6V<D»£- 
CDSftSi:^- Hitffl , ;-^/KI/'f> (S/D) 

^w7^«E«#iss*ufc. (vg=- 
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6V, Vs=Vd = 6V) T©«*tttW2 0nA//im 

$ji^mm«i2 o o nA/-t)vumizig,\,^mmm*m 
[0055] w±©»sa*»f^Tttx mg&frz-r^ 

*»ft-fe;nfedtr:my*4:, Stiffs 7 

HU ±T©7"Dy^*IjRU 7— MtWL 1ES&5 

10 ±IBLfcaA»#©8r#£ Motifs/ h^tz t)©# 
£ ii^S«* s *fr® v >E < t) , SttOCHE ffi A* 
h (B).SftTf»ofc-Sl65iJ#*a*^r 
te*-b;u»*«. tttW»tttl*D;wh (kB) g 

[0 0 5 6] i^iilLfli, 

£. H6E^-TJ:aE, 3lbf <y hSSMB L 1 , MB L 1 
2, -t^CD KU-f >«£Ex fefcitHl. OV^EPiQ 
t5. ^«S?'7-l»«SlWL2, WL3, -tBrS 

©Sc^fBUSSitttE, &4:;tfcf-0. 3V£EpJiou £ 
20 V-XiMSLl, MSL2, tSXV&fc (p^i/t. 
W) tovsmwrrs. £fe> ^TCITOSGl 1, 
SG2 1, SGI 2, SG2 25tIfEV tI fSSf 
£. d©tt.^T-, B»ffiUJWt©7- F&WL 1 EffiJS 
©^-hWE^ fci:*.tfl. 5V~2. 0V&Stf«ri- 
So CflEJitK *7— F&WL 1 &mffi.£tlfz*^<) h 
7>^^M11, M2 1, — * s »£ji£M*®E/£;b-C 
3f> Lfe«-&©^ifcf^ hSSSEE* 5 

30 [0 0 5 7] fr-f77^ KFN (MFN) I- 

7E^-r«t-5E, ^tCJ-WLl, WL2, ••■E 
12V, ^T©itf^ hi^MBL 1 , MBL2, ±~Z<D 
SV-XSMSL1, MSL2*JJ:U*SS (p^^;u 
W) EOVSffiD-rS, ifflkS, ^:T©jllRj^SG 1 
1, SG21, SG12, SG2 2^tf,SEV I[ fffi 

40 [0 0 5 8] CiiCJ:5, B9E^-T«fc^E, S«{B9*> 

tlx Uf l^tmff* s ±#UT?B*A s ffbtii)c c©«^ 
ttACiSiSliO. 4msecISIt«tl, 

m 1 0 0ms e cCJtt ltffJW±BfeiFSftfc. Slfcv f 

* h kmmmzmmrz&rsifi&^rz&tm&ncD'&t 

®ifil^fa©Mi>Stji*E*iJ«LiB*H:S^A*ffli> 
50 Sfcfib, ««tt*»*5V^ 
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[0 0 5 9] mi lC, h AttlURff 2 . 9nm, y 
-hft9 0nm©X^'J h 5 > S>**©»t&*«rttfc 

^■r. #sa**{*tt, y-iasvgs-6v, v- 

mJEftOVfcUfeo »sa»WflHi:i:*>fcLSvM*«ffi 
#{gT1-£* s , 2 O/zs e cTLSvMMUEiH-fl'lCte 
TLTHSCtWofe. ifflCtlt 20>usT-tS 

SfcfffcUTtt, ^-hmEVgAsi 2V, V-^SBEV 
a^VFU-fViEVdHOV, *9£B$MtfO. 3m 
s e clffll^l^. 

[ 0 0 6 0 ] SI 1 2 {C, * h Ammmm 2. 5 5 nm, 

V, V-;*gffVs:fcJ;VKW>SEVd&5. 5V 
mffi* s f£TU £©»•£•*>, 2 0|isectl§V^t 

6 s 12 V, V-*«EEV s i'iVKH >SEVd#0 

[0 0 6 1] 4*— hfi#9 0 nmiill^t'J h5>^ 

JSHfffiXSfrofc*^ USHtt«E©ffiT#» 
e,fi5^i:Wofe„ hfitfl 8 Onmfcftn* 

U&lr*tt«EttT+«-T!*ofc. ZWtztb, 

-hStf9 0nmOMONOSb7>^^T\ 
2 0,use ctfjtl&Sftfeo 
[0 0 6 2] ffiSttJB®^ 

^©SSfc"-^^^-^-^^*:. c:©fgs, K 

U>f>tEl. 0 VT?©^®tR-b;U*>?>©*7 u— 

SC^-fT^LT^Sfcto, ftl 1 nAi:'h£A>o£:. CI© 
«-&©Sc**ifJ LSS£H: 1 ^Afci±T&Sfe0>, 

hft9 OnmCMONOSSyt'J h7 
T^ajL^©/t>^^;i/— S?>tt-HJ><&4 
Cfctffl-frofc. *&, y-htEl. 5Vt(DU-H 
^-f ;*£-7^tt*>§¥ffib£* s , 3x10' sectti 

[0 0 6 3] H13C, ^hi»$6^Si)?2. 9nmW 

^^.tViS^tttt, 01 l£:p]fc£:bfe. d©HJ:!> 
1 OTjGID^T-© U tV>ftSE^©-?-D— -f >^(narrowi 

ng) Ji'h£<, SS&iEHSl OSi^iSLtl^C 
ttf^^ofc, H14tc, # h k.mm.W 2 . 5 5nm 
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©*^»j h^s^^o^-^fcfcaa.ttttfeijvj-. s 

/H7^1E#H1 lfcPIliTN 
«10/isec!:S<lfc. SiMli, 

2i:|lJtT*, tf§£B#P^ft0. 4ms ecfc 
*<bfco <r©0,fc!3, 1 O^telSjiSSL 

Htllfefcffilfitta^&ftSCfcjPfl-ofc. W±© 
<5J*x©«^*>, ttMiSlOO^ilS-Cli+^l, 
t ^<irtEM#*ti#;**x-C^ 5 C ftStH! Lfeo 
10 [ 0 0 6 4] r-i'ft^ttli 1 x 1 0' @©f 

[0 0 6 5] «±iD, y-hfi9 0nm®MONOS 

STif^^y h 7 tux 

*i T \y 5 - i: ft tt *» K> & C t # X g fc o 
[0 0 6 6] UT, ^2-15 SdB&SfC, » 1 $fifej& 
®©p< -t U -tfrTUJ ©8tf£:}3«fcO s >'<* — >©£M0iJiC 

[0 0 6 7] »2jtaB^« 

B15tt, «2^fl5«JC«4«-*V— ^MINORS© 

[0 0 6 8] ^©Tfllfttt/^U^BT-tt, 
<BT?»fc3*lTH«. Ell 5Wt «fc5iC, ^€'J h7 

9>^^M4f7— Km, try masiiF#«sv-^ 

gfTS^^U h7>y^^Ml l&^tfM 1 2©ST*l/ 

30 SLlC8«snTMS. BMC, b #IrI 

S^ ; E';b5>y^.^M21 H <tI>'M 2 2 ©g- F L"f > 

•J h7>^^Ml UM2 l©S-y— btf<7— H*SW 
h7>-^i'M12i:M2 2©&7— b* 51 ?— FIWL 

2 izmm.^nx^^o t^v-tji-ru-i ±#.x-&. c© 

[0 0 6 9] H 1 6BU *2|OfiJB<BK:«4«liNOR 

40 it;i/7i/-< ©mBS¥®E-r-fes« Hi7«±, ia 

1 6©A-A' «K»tjfcWfiBffil*»6ftfcJ»«Snf* 

[0 0 7 0] COWNORI^tUtil/TI/^T-lt 
01 7 £7*1" eta tC, pM*«f*StgSUB (p">^;i/ 
T-feBI) ©a®CM/>^*&ttLOCOS36:i;*»6* 

I SOIt @ 1 6t37B-rj;atC, K'^ h^ffil (015© 
50 1, WL2, WL3, WL4, -#*Mmfce*$tl'r 
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mm, £itm, h * rtmm* mm m±iz 
m m b tz * > ) ^ u n > m © y - y mm ?> #f be £ n t v > 

5. 

[oo7i] #fii^fl-Bi*e*i:Ji i s o<Dmmft<Dmmm 

fcM^«M©^!^A s iS«iK£agA£ftT V-XW&3 
fct, ^CD^t$A J 9-K^[Sl (HI 5©*3t#iq]) IZ&m 

ttmt&mm i so©fgRs©^-c-gi££*u k» h^ra 

S J: K 1/ -f >^«ftf «D li, ^©At;* 
ffig© f£ 6> o £ K ^ L ^ X * ©PM A 5 ^ £>g A 

$ titers ztfrz. mtbxm— izBmzfLTi^&o 

[0 0 7 2] -7-h'i^CD±a5*5<kl>-(PJS(i, *6iff«T-§ 
frftT^S. -ffet)*,, 7-K8WL1, WL2, —CD 

*7-fe^h*6^Ji^ ^©T©y-hm*£ (7-m) * 

[0 0 7 3] V-X^R&^M^S K U-< >TOfi!ft 

£ftT<^-S>. C*ie>3>** bBC, SCCDff^T-fcfcs 

S 3M^3 > * b *-;u^^a»jitr J: a izmmv; 
-^tm^mmmm i soicitoi,, ^b-t, c 

5, 2?1M©3>^^ hBC, SC#|B]B$CJfcfijc;i*;h, 
[0 0 7 4] H^b'SU^aST-nV^^ hmW<DW& 
hBC±tC^M1-^tf>y hilBL 1 , BL2, »•£;, V 

— *3>** hsc±fcg«rr*v— *iasL i, 
[0 0 7 5] ;©WN0Rlt;i'7i/i'il ^-©tfy 
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ft © V -X S*fcttKU>f> 7tt«9ffi* D © 

«ta®c»b"rff^. bfetfo-r, §7-7^©»iggEM 

^©M^y^&'.h;*^. 

[0 0 7 6] t>yh3>^i7hBC*f;i±V-^3>^ 

y-K^fiEB#^-fi&bT^-7-fe-y ht&mmzM 

J&fiKSftS. hf7hn>^^FBCi:V-^3> 

<*Pil.*o«c#jpiJ«t*JSi:ftoTV^*. b*t», fflRft 
R#©«'.h*MfFt?fTofc»£\ 8F' icjE(r^ttiC/J\ 
20 [0 0 7 7] ^2HSSff^iC^SMONOSS^ ; e , J h 

5 > ^ ©m^^jttt, s^^^iiii^ i mm&m 

•J h7>^Ttt, V— ^^FWIWWtSi: Klz-f >T 
L©E«Sl^lSi*5iS3£-r5. bfe^oT, ^t*-NS(±, (5 
[0 0 7 8] CCid^^fiE©^^'; h7>^^ffli 

D©^BK4y-K«s©^fig«tfTdcfc^ mmmm 
m?^-fii«fi^s iso, b-$g^M i oisi^y- h 

[0 0 7 9] 1211 KDt^V-bJlTlsJffimt 

«fc»)atB1-«V-Xi5«ttJf KL"f >7M4fe1H4tS, D± 
tty NBCi5<t^V-xn>^i' hSC5 

MLtt, £>5Cf5 b T f? 5 Jl tf- ufc±e 
E«l©f^43«fcV^--n-n- hsKKfc^y KBBPXS 

[0 0 8 0] MSlldBBfflrtJttx iJCy httSBL*jJ: 
VlJV-X^ISSLfcSiRh^V^X^&^bt 

50 V-^«SSLlceaiLfcfllEft, Ks» MSlBL^iV 
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mtmktiwts -t&fc>*>#£&^, vtfrBL&zvfii 

[0 0 8 1] **IBBJB©«JKJ:bT, V-*rS« 
U 3 2~12 81©/€iJt 

[0082] m3nmfcm 

m 3 MKiSItt, ±13 LfcS? 2 JBBgflt©* * >J 
ffv-^ffl^fe»NORf^ : B 1 Jt;i/7H'©)a 

[0 0 8 3] ^©NORS-tr;U7V-fm 05H»-ttm 

jR^ttiMMi i s o&mmmx- K»>#iai (hiso 

«E*tSJ) fcEBSftt^i. Mt^ttttfU I S OCS 
&9-HSWH-2 , WLn-1 , WLi , 

wLm+i ifimffimtzsmzn-ci*^. zcou-h-mm^ 
its mmv^mmtmmiz, #vtxim«t, mitm, 

[0 0 8 4] #!R^?8li^ecDBgB8rtOifeS>ffi^tl3 

tt»««Dfc#3SSKfl£rit:**lT^a. C©V— *^*U 

KSIrI (01 8©ffi^|ql) CttJ*ffl«*6««I SO© 
IHPH©«*-eS£S*u K» hAfiifctt?— KiSHHIH©* 

-fV^««ll*Dtt, *©*S3kE«©tf£>-3SfcH 
[0 0 8 5] *?-l**©fflBtt, tM F£*-;i4S*§ 
v-*ttj$*W8©:3>** h^-^i:* s 2S©-ir;i/ 

i: FN v^^ffl^D©^:^^^^* 3 ^-^^, 
«*fcttv-^«Sfflf»iffl©3>^f b*-^©*^*. 

*^tt»««SI: >^*MMM.D©B*fc#u 
(J (SftzKPl© ^ & * 4 * L T u * & c 
[0 0 8 6] ^©±T-tT>> b*I^{CEH$nTV>2> V — 
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, SLn, S Ln+1 (felTx SLk«II3) 

±EV-^«BI*fflffl3>^* h*-;i/£tf-UT, Til 

L±Ctt, *2©JHIMftlMil*a-LTt:y M*BLn-l 
, BLn , B Ln+1 (WT, BLfcSEffi) ;MffMIHT? 
EttSiiTHS. coKvUftBLBu IBtt««±*C 

10 TJP©aKW>**MJ^*Dfc»tt3*iT^*. 

[0 0 8 7] c©J:^ft«ljE«©-b;i/^^ — >T?tt, ±13 

D©ffiJJ«#v;**^fc*©|5»&Si*C< < % *fc, K 

M8'.h©$iJI8£* k tttt •> 7D -fe XRRHL©* 
20 #35SiT-§£>, 

[0088] wn^mmm 

V-^^NORfCWM^t'JSltitS. 01 

^ 'J -t ;ut v -f <Di$m¥-Wmx$> S o 
[0 0 8 9] cc/^y-feyuTWt-fct. 0i5©£-5 

©rtaftsSixfcv-^ttttlWOo^fJ^i/Sib^** 
30 ££:£l±tfy h^kUT^tlTi... UfcA^T, C©* 
^ U -fe T (is tf s» h #iRi©E«fcJ:£T " tf >;> h 
«" kW-TSo *tT-y bf&BL l~BL3fcfc> E20JC 

*vf £-5^ ¥*#©?ttttfRttfr&&3ffi1t!UIEM 
(iJtf'y MISBL 1 , SBL2, ••■) ks HjjsUfcH 
C»h3>**hS^LT#iKvmSBLl, SB 
L2, •••{CSft3ftfe;(?/MEai (its' MSMB L 
1, MBL2, •■■) tA^^^S. :©^tiJ-l:;i/7l/-f 

©/^->r-(i> x^meiiJii sotfi<*t< > 

©^ JBl-*3HttJB!8©^* i ;-tr;U7'Ui'i!3-fe>'l/ 
40 B«* s ^'JN^nx^So *4b\ *©l**J*x fckxfci: 
K-nSBLlJ;BL35:, 0^ K v h 3 >^ ^ 

[0090] *«jBB«T-fctx as i mmmmx-wivv h 

USB L**lFBV-^«S SLCeaifclEI, ± 
tf>v MiMB LiSi^V-X^S LtigCEPSO-r -5. 

*K.ts\ti «« ©itx«© $nst±ti ^56^ t is]** 
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>J»^4»tt«»*ii***lC <V^^:V^■5ftI^i l »S- 
[00 9 1] % 5 mmrm 

Ibj«o> ftay-x*NORH©*#»tt**>;*«fc: 
U-f ffl«lB&¥IIia"e*S. ft*, ^-tu-fe^ru-f OHI 

[0 0 9 2] d©^^rU-fe;i/7'^^T-{ix 12 2 l©«fc? 

L) ##»fclM*&*iTH*. bfc#oT, X?£*U& 
filSOa;, B4«l (BJKy MISBLn, SBLn + 
1 * J: WW V — ^*SSL)3*cTi:C»W-6n-Ct^ 

[0 0 9 3] *£*j!2)»"T?ti:, H 1 SQB&STntf y h 
«SBL*JJ:V»|V— ^«SSLC€Jtbfc«ttftx ± 
t-y hSMBLt5J:VSV- ^USS LJCiSCePflDTSo 
C*i{c=fc9, Sgls*li&^h|ED«fttW, -Tftt)%»S 
SE.frffib*£tF?g£a 3 RJi£i:ft3<, &h^>~>-* 

T«jm::fc£ftbtv><B*ffi£fbi:ftSc:fc*»e>, 9— 
k # fa c k« u fc imn * * u b * > s> * * tm» s & 

[ 0 0 9 4 ] tlT, 2 tff h/'-fe;U«#)i^iC®Ufe« 

mat* v &tmmi»t:Kffl-tz. 
[0095] m6mm&m 

V-^igNORSWf^t'JCMt^. H2 2 
';-tr;i/Tb-T©4-b;u^©H]^ll5:^1-. ft 

*, co/tuwv-fs, nc/tyt^Ti/^ 

OggP^ffi^bT^-ftiOTfeS. 123C, & 

[0 0 9 6] 02 3{c^-f^^e'; h^yvxt^ ^® 

^-MgilKtf, IK* bi^SBL iMW-YimWL 
10 at, BKvURSBLi + lflloy-HftllBtl 
0bi:*»6«|jaSiiTV>S. Wy-MfiSfflll 0 a, 1 
0 b 14, ^**;v**«B±©#Ji©l6ltK 1 4 ftRA/t 
ffiBBfl?Jt»«*nTV^4. WW-MMiffltl 0 a, 10 
b-tft*ft# % SBl3aiS»JBfci3»t4'y-Hlft«Bll 0 
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afct, T»A»6*Cx tfb-MSIMll la (FNh>* 

;MMbK) , mm 12a, h <* 1 3 &&t>m 

t>miz. b AffeiijBI l lb (FN b>*;i/6<biyt) , 
aibR12b, h 3b*»e>flSj££ftTl> 
5. *FAiMlla, lib, tfftK12a, 12 
b, hyTIMURl'Sa, 13bfti?nit «1*S£ 

jk»c* t* s * h Ai&itgt i i , ^{bjR 12, wrm 
io wki 3^«©*m, 1ST, mm<Df$mtkK 

[0 0 9 7] y-MftlWRl Obffi^fbMl 2 

bs*'t>i: b&aws i mmn i" , htttgnt 

10a©g{bJRl 2aSefit»i:b&lR«& "S§2SB££R 

2", tmmi4&-fr% "m3mmR3" *3* 

(*1«*R1*J;V*2«KR2) tfSHWt 
4Mt*ft, -tOM©** (13fi|R3) 
*feiilBIA>£>ft£o C©fc«>, SV^Cginfc2oOD^^U 

20 lastts^fu h5>^*^^t, -£©2-p©^-£<; 
sijetft^tv^. 

[0 0 9 8] £©*SWD*JjSUi«*fc4. :>fcfc, 

s* 5 , pj^b^^fsam^^T-ss^^ >j h^>^^^ 
<tt)^^^;KZ)0N/0FF t^m-c tSjStfeS. $ 

30 ?>lc, XBftjWt, S*m?§fA s ta^lRl(--ll£«!cbft^© 

[0099] wy- tmmm i o a, i obmwmmm 

M^e>ft!3, 18oy-Hfti»illHScSK)atrJ:et:JB)aES 

[oioo] cc^-neatBHiiiitoa^ftsBjsR^ris 
(fn t>*>i&<tm) , s<b«, byrmmm 

MfifUtl 0 a, 1 0 b itPQf§l(iftlzfr& LZM&Sti 

So ^iBta^b^u 3 iMb«>U3 

>Mftffl*»63iiy^<y^&ff3. fit, ^-h^ 
110a, 1 0 b±CD^MA s l^4^n, M6*« 

i o a , iob rnvmrnm h-esso fesnT? x. >v ^ 

S. ft*, C:£>x\y3 1 >'W#B$©;*— /taiu; 0^>^$ 
fi&Jtt-fcKK y-b*fe^JK10a, 10b±Cffttx 

50 fi£b-C*,«tv>o ^CD^{±, MS 13QSJl5jBi:HI«t:bTT7 
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[0 10 1] oft, Cl©.fc5fe«J«©^*#5e*^y 
ffliffiCdOt, 7- K*WL 1 fC&£?;*ia£}S»©^ 
t'J h^V^^Ml 1, M2 1, — ftWCRBS-f*. 
02 4 (A) »fta*«KD/t-f T^Bseftffft^-f 

SlftlSk 02 4 (B) ttsta^i&^^^-rss^Bsff® 

0, 02 5 (A) , (B) &ffifrtiil,t%<D;U77.®%. 

m^^-tmmm, 026 (a) (^^©^mt^is 
&kft*m-r®&®> 026 (b) jHAKrf^s^-r*? 

»®0T-fc£. 

[0 10 2] *S£*tiu w 
LI) U*;i/t#bM?'JJ::-l&bTfT-5o 

jgJSSRl, R2©£^£{C«tj&<fr£fi : -52Kl«fc-D-t\ 
S9tf y h||SB L 1 , SBL2, — *5 V—*I*S 
SL1, SSL 2, —GDSBEEPJjQOig:^* — 
2>o -f&fr*N 024©#IT-tix ^^'Jh7>^^M 

1, $2W1, R 2 i:JC*y h*-;uaA5rff 5 Z 
ttU ^ntCMlELtl'JKf hSSBLl, SBL2 
fci'JV-^S SL2C, BFf^©IEmjE, tfcIK5~ 
6 vgacmE&ffUD-rSo *v htf:-;u&A£fTfc>& 
OS D ©iJSjU Z CtttI V— XJ^S S L 1 fcbr-rv 

- KUWL 1 {CflfrS©MmEE, 6 VfcStfiD 

U ffe©^®^? — K8WL 2~WLn£Br5£©*# 
ii^^itmEE, fei:;Lfc£0 V£EpJ!jnU Stg (p-7x.;u 
W) ICO V££PiO-f5o 
[0 10 3] CO»Sii**^T, «S&*#ftff©« 
2&©^'J bv>v^^^t:^V^T, ®JR9-Kf&WLl 
CSttia3iifcft«EElC.J:»>* m^©IE«ff (5~6V) 
tfStfmSft&Blfcry hi&SBL 1 , SBL2*J:WSJV 
-XUS S L 2 S^e^-nS^t)«^©*B* s ^o^g. 

iiWfCh^l/U nS=f*6%*«flHC»*is ^© 

IS*, *-;v##££-f s. #s£bfc*-M;i:, ^-\>*;u 

€©-3f5#*>.y m*— CCnS^i 
If M^ST* 5 >; 7 h 5 y rCSA*ni . Z<D 

ism, u hv>^**u£^{imE#, ifi*tt?s© 

Vthe 2. 0-2. 5V*6fiTl/T, 
Vthp (gO. 5 V) iZ&ifrtho 
[0 10 4] *»Wff©^^U h5>-^^M 1 

2, 2 2, -T-BU y-bi:V-^*fctth*H' >fc© 
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[0 10 5] £©»*&##8rctt, «ffif«D«JMKH8# 

10 fc*.fc£2 0/zs e ctlTi:^*i»J lffifelUtfi<&4. 

d©##ji^T-tt, gltr* MISBL 1 Sfc-fn 
S^tt«H»«*»6>©««raA> BJV— *I*S S L 1 

«*s|Rl^Rl*fettB2^R2tl5BS$nSfc 

», m©tsa»#i»jtT«5. 

[0 10 6] PfliSBL, SSL^©EPSDSff 

20 ^©&«£<toT£y h^fc9©«£&<*m$it± s ffi^ 

(B) S*T?»ofc— JSJfi5U»Sa*qJteft-b;i/fttf, 
#*JBfc!Btt?ttl*oyw h (kB) flKhtel&Gc:*? 

<&s. ^-^»*a**fT*3*^»^ttx •£ 

jR-fe^S/M 7^ttCi!3 ES'J b, *©31iR-fe;i/5y 

[0 10 7] R^fcH b-C*fcfc, ^9S^tBb£**£:-f 
So 3g2^SR2©tfy h«K*Ut««. 02 5 
30 (A) tC^ti^C, M"J t! M&SBL 1 , SBL2, 
•••fcBf5fc«DKl"Y>«l£, 5 V£f=p;!j[] b, 

■JV-.X*S S L 1 , S S L 2 , itFaSt OVS 
ffliD-r*. #MIRO— KIHWL2, WL 3 , —C 

W««Dlfc*ttlb3R±«BE, feil^-tS 0 VZWbUtZo d 
©ttffiT", Sg^ttSb*^©?- Kf&WL 1 Cffije©^ 
t±iby-bSE> fei:^.{i4 v<&EPia-r?.. ifttc:<t 
*)s 7-wvfL i taussnfc^* »J Y^yVXZM 

2 1, -CD*2iim*R2#»*a*ittJB.©»^ ^©/ 
h7>^^M2 l*s^>b, SS^Ui bmiSIiA J 
40 H©J:3K:«EftTfl!ltr3' HSmEtf^btS. SB 
2^R2As#&ii^^T-*0^ ; e'; b5>^*M 

■rs. ^©^ ^->bfc^^E'; (-7>^^^it7 

U^^-^S^V-^tcMtlfciJb:^ b«S B L 2 
^©mE^fb S:, 0S% bfeV>-b >^ T > mr-it*i bT 

«5*ar. sbi««r i©^tbb(±, Yv^yms. 

1. 5 V&±ft£&MJjftlzmQlrZZ£X'mi$.$1% 

So 

[0 10 8] i: C 5Tn ^ + *;nf*«5t:MOS b5> 

so >'^^* s '5;v^mlll^il^©^v>i;x^«ST^i> ^ 
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[0 10 9] *HSSJK<SO«t-5K:^^*;i/4'ffea5 (lf§3 
I^R3) {CMOS h5>y**jWBfiK3ft&«itT? 
tts JB3«*R3fc:fcttSMOS h5>S>;**©lxSn 
f»^EVth(M0S) fcfcitKO. 5~0. 6 V*!^ 

^fieSEtf* S < AST U*#lH LSM^ti^ U J: -5 i: -T 
•Si:, MOSh7>^^i)SA'y h*7UU$!»^kU 

&MOS h9>y^^©b*l^tt«EE#J»Sai/T»fc* 
[0 110] «3£fc^ tf>(77>f KFN (MFN) h 

2 6 (A) C^-r«fc-5tC % itO^-h'SWLl, WL 
2, —fc 1 1~1 2 V, ±T©IUtf^/ hS&SBL 1, S 
BL2, — , ±T©g'JV— ^i^S S L 1 , SSL 2, — 

[0111] £ft(c«fc»), 126 (B) {c^-f Ji-Mc:, 

ClOS^AtiS^JetO. 4ms e c*IJgi:T-{£i& 
MOltStt 10 0msec Ctb^2ffjtl±aSC*Snfc. 

[0 112] fcJLtCDStii^ ^tUb*5«tVYS*02|- 
*.10»IIW±, t-*W10^ U-Kf 8 *** 

- ynm* 1 o *Ftt«sE-c § 5 c t o tz . * fc , 

5°C, 1 0*FftaiSUfc. 

[oii3] mrmmm 

» 7 ^Sfi^tt, 2 if * b /Hz ;K*&*#g»«fc<ESS 
[0 1 14] 12 7S, »7*J»fc«C«S* : e , J-bfl' 
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Ks» ^[rUcS^S*^ U h7>y^*Ml 1, Ml 
2, -CD-*fiD3>hn-;i/y-hSftJiSEaE-r5#jffli 
SCLla, {fctf©3> hn-;i/*-h a 
*J»*CLlb, ffe©*JKJRbi;y h#fafc:*«e*.** 
n7>^^M2 1, M2 2, —CD— %<DZ3> hD- 

;i/y-hftttaSf«-j-s#j»»CL2a, fte^©n>h 

10 D-;i/y- h $M»llt2IHM8C L 2 b, -MSI* 
[0 1 15] HI 2 7fc:fevvttt, #WJ»«*»^-**^ 

[oii6]E28t, i7 mmBmtmz 
fmmnmzfsit* c©*t y h5>s>**c#nT, 
^**;W&£1S1*©**»K:* Til hAS&ftfiii 
20 l,ttfbJR12, h tfTlfiMKl 3jG»ejfc*$r— HSU 
SI1 O^LT/t'J h5>5?;**©y— hWSl 5# 

-l*lllWL%fcr±JiEWiK«ttS*i* -7-K#IrI© 
[0 117] — #, *^y 

^©IJlfy hi&SBL i, SBLi+l±C, StR h 

©y-hM16a±i:, 3>hD-;^-HCOtf 
BfiK^ftTv^o a>hn-^-hCGJ:y-M«l 
30 1 5 t©Htt, ^^-"tmftSMi 16bCi »3«g*§?}8f£ 

[0 118] c©y^E'J h7>y^*©MTtt, fei: 

^-MSfUti 0*±Jl*»6)**inx-r4. -3% 
\z s CfiD/t^ — >ty~neiMll 6 afia, 
t««Rl 6b*y-HMUll 6ai5KtS»^ 

5=->^-f5. CHlJCfctK hfi1igCD$.!lIt{PJ{c;*-'<— 

40 it^Jfi 6b*s^fi£$ix5. a> hn-*y-hco 
[oi 19] coi5(;iTM^nth7>j?7.^o 
7 - k * iqi t: mft u fc 2 * ^ u -fe jum X'&m t. « o t ^ 

50 R 2tl#*a*ftff ilJRh^Vv'^^ffl^ 
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*>, K«h«BLl, BL2, •••&:£-£ 5~ 6 V©SJE 

FCG©^ (y-Mii 5) CffibO-j- 

■SftftEx fei:l«-8 VS:Epj!)D-r-5>. ^ixCit), d 
0ftSEEPiQ03> hD- ;i/^-hCGTm nS^F 

<x b<Pt*«t«tM^ST*4*t <J7h? VT* 

mE* s , rf3*tt^©Vthe 2. 0~2. 5Vfr?,i£TU 
T, #£i£*M*8§©Vthp (gO. 5V) t^fb-TS. 
[0 12 0] — #x 8§ji^£fTV^<&VMBJ©=i> h 
n-;uy- l-CGttx 0 VSfeJift^c5~6 V^jgciE 
aEE^Enia-rs.. uC3>ho-;i/y-hCGTOnS 

[0121] £©**&*;*Srt?B:* S§6|H»!gi;|3] 

[0 12 2] ^tUUT-(±> ^Ss^tBLSrS^i: 
1. 5V S V-XflJCOV, -tUT-**— hC4vsgiin 

1, BL2, •••) #"7-K#ft£p&L£:2;^';-fe;b 

ffunt-stv i. 5 vzepMLtz&mu (k* mho 

tlx CftCgM* b£ 2 / t U -tDVfrOT-f&mfrtiiZ 

x-, -73 ©*^ 'J-fe;K£x n> ho— 

[0 12 3] rH^ttx !Bl*J:WJIS6iafi^»4:RK«, 
fr^77-f KFN (MFN) h 'J ^SfcttlKS. 

h »j. v if ftE^T*-**;^®* 
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[0124] msmmm 

[0 12 5] 12 9l±, i8 %MM£ffiiCffi« * 

WCfcix 'J-teJl/UfcV^Tx ^A*f7-F*WL 

1, W2, -tfif«**ifcMOS*ig©aS?h5>^ 

SfflMllWCLl, WCL2, -fct^nfe/t'Jh? 
10 >^**#ff£|£;*ftT^5o 

[0126] E3 oic msmMBmiz&z h?>VX 

(02 3) {C^-T \-7>VX9Mm£.it^5£. SB 
l~Sg3fgi*£R 1, R 2, R3rtC^-MS^8 

*±c»j«**x«7- kisiwl fcjfttts fifcy- hmei i 

D-M-hCG^SWtl,. f— fSffil5fcfc, V- 
20 *{PJIi: >«T?saiH|fl«Jfcfl'(ltSti&2-3eDri> hD 
-JHf-bCGfc-ir-MglMIl OalfcKlObtO 
*»M*-><OIBK, ttfHKl 7£tf-UTit#>&£;h.-r 

[0127] c©p<^>j b^yvxtKDmz&zBf&m 

«D— W=#HTtt, tz£Z&, y-H6«R10i:3> 
hn-;i/<7*-bCG£fc3i»aK££Efcff2JSfcUfc^x 
2o©n > h d-;^- h C G©m^->z>^c, 
^-Hftltlll 0 a, lOb^-fiUTHOIfS. Cft 
fcit), WKy HftSBLiffilt, IKfUISBLi 
30 + lMfc^RSftt^-ttb-tx 2o©3>M:-^-b 
CGii'T'-h^SIKl 0 a, 1 0 b<!>mm>i*->1fi1& 

5. ctuc<fcf)x ;i/-7*— hCGfc-7*— 

hSSItMlOa, 1 0 b<Dmm'i*->ffi£. fill 
7ty-hS8il 5*sSK)ii*n5<t5t:^xSn5« 
[0 12 8] xKOioicff^^ftfcpx^ U h7>y7x^ 

40 $nfeMOS b^vs^^tfjfcj&^ft-rus,, COMO 

Sh5V^©Lxl.»itEtt, fcfc^KO. 5~ 
0. 6 VCIS:;£2*t.£„ Sfcx t-vhSBLi, BLi 

+ 1 *fc-fw»*t*±c, «»»«*afe^trONo 
(K^-r y<D^-bmmmi o a, iob^ut3>b 

D-;i/^-hCG*sSBSxSftx dftlcitipxt ij h7> 
[0 12 9] C©J;5ClvTJKB8i»nfcH5>y^^© 

50 «t-t!;&£. CCD»8Se)|fiJBffit;tts ^6Hffiff^i:fl! 
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««0K*"CCD3>hD-;uy-hCG (7-KfMffl«W 
CD C-5~-6VCD«E*SHlDLT*** 
£fr-5{P-!l©tfy h&©^ 7>Vmtr*>, TzhZtt 

EEPiJD©=i> hP— h CGTt'ttv 5V^93A0b 

> FCDSaWti^l&tteZo Z(D£g^> h'fS h 

htgl 5K«fc»3aiMl0&;**X> btf— 

£OfitmJ£#, ?i5>s#cS.©Vthe 2. 0~2. 5V*>£> 
fgTLT, **aiiM*«OVthp (^0. 5 V) fcgfb 

-rs. 

[0130] «»2k»t:ff^«: < fcVMJMOn > b 

nl?lfti« (BJhTiy HSlSBLi, SBL 
i+1) fr&flitfSfflSlifcJEPIHlyr* ?-**;i/tp*fR 

6 mmm tua&irx m& <*ot^ 
[oi3i] ccDSt&a^arc-fci:, memm^m^m 

WtfaAjWSBrSJfcfT*.* aJWaS&^tfKJtTJ 

[0 13 2] ItettJLUU Se6S8MHB*i:ra«C % 

to*. KU-f >«t 1 • 5 V, v-^fi!ltov v fity 
- b (c 4 v ft EPSo-r 5 £ i: -r-MeET- § 5 = 
[0 13 3] C©^dJbt:*5^Tt), £6&tti 

ffJJifclsltk, MOS b5>^*ft»Jtfcci:t:J:D, 
*©© L £ AE$OT£iI UT Sc^tB USiSt©±Pg* s 

[0 13 4] 8l**V*6SUB&»i:Htk 
€r-f 77-f FFN (MFN) b >*'J V^glfcttafflf 
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[0135] VXTs ft 9 . ft 1 0*«6»JBtx ft 1 -ft 

[0 13 6] gn^agMl 

ft 9 £JK*£flktiU ^€'Jh7>^ ©«^S«^© £ 

10 ta-rs. 

[0137]i31lt -©S i^-yfgflS^^U h7 

S i *y IS«3m«B14* * 'J T-fcfc, ^©7- b*g^M 
2 0#, tfbA*ft*MJl2 1, ^©±(OtilI«?Si:b 
T©SitySS2 2, i5,fctFS i:*-y#Sft2 2£S? 
SMbK2 3i:*6«:4. IP%4M»f*£ 

*- + *«>H&JES««L -Jx^W, V-**MSL, S 
SL, K^FiBL, MSL, SBL, T7— KIRWL 

20 [0 1 3 8] S i 7-^*2112 2Wu ^©+M X mm 
^KHlOnmWT. «*.«4. 0 nmlST 

!:> 0J^.K4nmSS©BgPH-t-7>«^tiT^€.o *MC 

B B a 2 2) **MR«fc3av^i:i:©BMRtS ft 1 SgJBfcfg 
J; f? "P-VB < . &mmm£.mbT2. 6nm*^5. 0 
nm^T-C^HrtT-iafia^T-tSo CITii, 4. 0 
nmSS©JKJ?fc bfc. 

[0 13 9] d©J;3^:1SJ5!o©y^ 'J h^>S?^^©« 
30 mx-l*. sit h AffiWK 2 1 <Dj$R& fi»Jx<SLP-CV 
Di£T-7j1hA*g^M2 l©_h{C, t»fflSit7gf B 2 
2&ffJfiK-r«o Sfc, S i^-y|Sa2 2^Stoiitfcto 
C, S<bflt2 3$, Mx«7nmgfLP-CVDCJ; 
!5fi!cflIt--5o ^©LP-CVDflt W*4;tf*#DCS 

i:N, 0©^*r^, atEiaKWJ^tf 7 o O'Cfct 
5. C©h^S it^SS2 2tt£{kK2 3tcil»ii^ 

»^tt, SffeJc:¥S<b7-D^^ («ffCMP¥) ^ff 

[0140] d©<t^{c^E£$nfes a-^mmz 2 
©m-> K^a«fl[T?#iSRiieTf, ^©*£frt-{±#>3 . 

leVe^h^tvS. 3©A§i*©<i^©S i^y^S 
2 2«i, ft<l©SA*?SfiM*T?S*. Si7-y 

50 [0141] Mil o^ae^ 
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mi 0%NH2JBUU ^'J b9>5?**©««»*#a 
[0 1 4 2] 03 2fct, CO*«M!FQS/tn5 

nm&ts f GM^ff^s^ ^& u -e * * u b 5 > 

*ft>S0I*KCJI£ja3*U *©y-b«*K3 

d-t^ b 3 2 &a»atrBMbii3 3 

5. iO«|«MH7D— y-f >^-b 3 2tt» 161 

gjsmtt" ©*{*0Ofctt*!i*-4. 
[0143] soiiikbtit mm-<x>*i<' ] )zi 

SiiiHb§l£Jfc5£LfcS IMOX (Separation by Impl 
anted Oxygen) — 'J 3 >»«*fflfctt{b 

KSJBBR Lft©ttK k 5S t> ^fr-frfc3S^fr»S«i: if 
l>e>n?>. C©<£5&73T£k:<fcoTJf5fiR;**lia2 3£^ 
bfeSOIS^fcfc, SUB, fl-8tSMbffi3 4 

&£V3'V:3>JI3 5 fefr6«tj£3*u y'J3>«3 5 
1*9 fc, (V-*^tt*«*S) , I"Jt 

*iftSfiSUBi;ftxt, 3tf5^»«, 
[0 14 4] 3&fflftm7V-y"4 2 tt, 31 

«5. OnmSJST*. BgjPftiltf 8 nnJfCttft 

#'J siFv bicinxufctiCD-efca. #Wcijtt3* 

hA|giI3 ltt % *l£iW&!B<fc!)-*»-*'ffH#» as 

DT2. 5nmi>e,4. 0 nm$-C©J6fflrtflIS}? 

CCT-t±x ftfcs£v>2. 5 nm©BIJPi: b£o 
[0 14 5] C©£5fc8ffiS;©;><* , J b-7>^**©18 
jgf ti\ SOI »E±fc: # b A$g«fR 3 1 ^gEflgLfc 

0S*tfLP-CVD8sT?, ^NA$Si»M3 1©±{C 
!)!>J'>ij3>|t (ftiS&JglP: 5nm) Zt&mtZo Z<D 
LP-CVDT-Jis Jg^^ASDCStT'yt^r©® 
£&mtifi&}jU£6 5 0*Ci:f So ft 
fcfcEa^fcf-AS^ifcfcfll^T* 'J •>•; u>Bt&frg 
#«*.tt8 nmSTOflSfflfcJK'J S i b* >v htCiDXf 
5. dCOtf <J S i Ks> bBU ««dffli7B-T-f >^ 

^-b3 2 (m??f**^is) tb-cflitrrs. ^©^ 

«*MMMS7n— t 1 * v^y-b 3 2 J; 5 

tCU SM3 3^ iiK9nmg^LP-CVDCJ: 
t)J*«"t-5. C©LP-CVDT-iiv «*4#*#DCS 

5. £©1$, 8[MlS7D-f^ >^-b3 2fcfcl? 
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<bAJI3 3fc*tf>&**U §MbBii3 3*®#¥tS{b£*l 

-> = >yt8Ht8T, ^iSmffl^SIFGSM^y 

[0 14 6] CCDioCSOIiffi^fflVK 7D-f-f 
>^-b**««t:«*J*n*Clfct-3V^Ttt, 

10 f#6;M?>Ci:£SflSU;k= 
[0 14 7] gjfcjg! 

*!*©»# Rji£T-&5„ 

[0 14 8] i:<lCH^;bfc^D INORI*^ ffe© 
N O R m-t MZ M L *#gBJ§ T § 5 o 

[0 14 9]-*»WtJ3ltS "¥H8«]{C)ffitSclb^n&« 

C i: 6 , y — b N O (Ni tride-Oxid 
20 e) IftSMNOSlT^DTfeMtflffi^lS. 
[0 15 0] *#8H8fcfc, X^>h-7D>1©W» 
<J ©<£ A\ n >y * ®ttfc|g-JtK±t:j(|*fl5 Ufc^ 

o 

[0151] 

[SP3©5»*] ^ftUBfcfifis'F^HBtt^aiffraattsa* 

^^SJSttjgHbfc^v b^— ;H:J:ot, SW<fc<^ 

30 Srrf A1-€»-hA s T-^?>. ^©asa^tt^-v-^^SJB 
fe»> ^*©CHEaX©id{cy^>^^ 

s < thst 5 £ it x § & u * << ^^esEE mttm z n> 

[0152] -15, 2 t-y b/-b;HB«©»^tt, 

40 I, <R«S8Jfta3S:^©*||NORS^^ U-fefl/ri"f C 

[0 15 3] «±i^ *#gB^icj:oT^ y-H10 
0 nmWTT?^^-U >^ecflE*lfc*a-e, ^S© 

[Hffi©fa#7fe^] 

[mi] is 1 *jsB«8tc»*^#»s/ * y ^m©p« ^ 
y-b^ru-ffluas^-riigsiaTfife*. 

[HI2] iliilitiSNORS^^'J-fe^b-f 

50 ©qz@ii-c-$>?>. 
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[03] m lilMB^C&SNORM^U-fe^TW 
IC-O^X, 0 2©B-B' fcfci&o&WHflslfr&J&fcA 

[05] MSlSOB&fljCfiRS^^'J h?>5>**©** 
[06] £lXMU&Sicfll3;<%U h5>5?^*©HS» 
[07] JBllOKBJBCfliS^ty h7>^^©iS 

[08] JM*IWB!»fctfiS**U f7>^^©tl 
i^fM^*^-*"? — H*(=O©l£^:Bi@0"C*$>S. 

[0 9] SBlSaKJ&JBCWS^^'J h 9 
IWfcijVr? — F#|6j©i£:fcSr®0'T:&S. 

[010] JB19Ut)^iSic{R«^'EU h7>^?Cli 

[011] JB lJdlJBttCfllSjC^ h7>^^©^ 

[012] *lSQfi»«C«*^* 'J h7>^^®y 
-M&!fJBI2 . 5 5 nmfcisW-S^Sa^WffifeS-*-^ 

[013] simrescAs^'j h 0? 

- M6WK2 . 9 nmlcfcW-fcf*-*****.**^* 
t^77t-fe5. 

[014] K13KMQ&l|iZ«Sy«>J h?>^^®y 

— MSfiK2. 5 5 n me*** 3 5 s — 
m"f ^ -5 7 "tr S o 

[015] gS2^»J»§£i&3^Jf$gtt;><^ »j£IS©* 

^';-b;uTU-fSSjas^1"ilB&0T*feSo 

[016] »2^B»C»3««V>-**NORffi.X 

[017] »2 3Qfi»*c»*#*y-**iNORS* 
; EiJt;i/7i/'f £-3^t> 016©A-A' ifegtcr&ofe 

[0 1 8] »328i^S^»*4Miy-.a«NORSL* 
* 'J -tJlsT V -i ©¥®0T*$> 5. 

[019] minmm^fcz>^n%. i &* : t i ) : gim.<D* 

^ u -t U -Y «ffi&^1-0ES0T* fe £ . 

[02 0] »4SEteJ&»fc«3#av-*i»NOR3L* 
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* 'J -fe L^f ©Jpffl 0T- 5 o 

[02 1] »5*«JBJBK:fiR5*av-^ttNORffl^ 

* 'J t;i/7H' ©¥B0T*£ 

[02 2] JS6*M0B«K:«R4^I«V-^«INORS/ 

* 'J -fe l/-f £ 4 -fe t-0SS0T* $> 5 „ 

[023] menmmmizmzt^v h7>->-^^©« 

jg4^-r»rS0T-ifei.o 
[024] (A) ttMS6SWfi^«t«5y^'J-b;i/7'l/ 

10 (B) lit#M©^4^tf?RSit-S5. 

[02 5] (A) , (B) fcJU £6&KJ&B£ffiSX% 
U t;i/7l/ -f ©ME^til LB$©; W 7-^a&^{*4^1-0 
6&0T-&&O 

[026] (A) tt*6^Jfc«£«S.X^'J-fe;i/7 , U 

*©ffl*B#©ywr*S£*#s**-@i»BU (b) m 

[02 7] ^7^JEff^{C»2,{5^«feN0RS^* i ; 

fe;uT i/ -i ©fitj&£^-r^?fffi0S§0T*;& So 

[02 8] JSTSaiiKSCffi^t'J h7>^*Oi 
20 jg£jjvf»f®0T-&5. 

[0 2 9] jft8fd^!BtCffi&{KS»ifeN0Rg;>(^ U 
t;i/7U-f ©«SJ**^-i-^ffiE8S0T-$>So 

[03 0] SBaiOS^JBHcWiy^'J h-^>^^^©S 
jtSr^-TK®0T-^5 o 

[03 1] ftgiQfiJBSBKWSSi^-yigasy^iJ h 

>^^^-©9— K^(Rl©BfH0-C-feS o 
[03 2] » 1 0S6Kte!Bfc«3«MI#fflF Gl^t'J 
h7>y^^©7- K*[Rl©Bf®0T?$>5o 

[^©ift?§] 

30 io, 2 0, 3o-7~bmmm. i i, 21, 31- 

2-Si7-yfe B a, 2 3, 3 3-flHbK, 3 2-» 
fflS7D-?4 >^-K 3 4-^MMbK % 3 5- 
*><J=3>Jf, SUB-*SWW6S % W-p*i*, S — 
V— ^TWWMU D-FW >TOtttHMfc ISO- 
3R^7>8l«e«Jl, Ml ltf-Z^U h7V^^ v SI 
1*-I«h7>^*, BL1*-K9h«, MB L 

sbl i«—Mey m, sut 

— y— *ISU MSLlf-£7-m SSLlf- I'J 
40 V-m WLlf-7-K®, SGI 

BC-t7 Y~3y$ 5 K S C — V— *n>£* K 
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